development and that overexpression of Robo2 blocks The Drosophila genome encodes three Robo recepthis migration. As a consequence of this blockage, the tors. The first Robo was discovered in a screen for genes abdominal Cho organs take on the positioning of thoracic Cho organ clusters, which normally do not migrate and thus remain at a more dorsal position. Elimination
Introduction tion (GOF) screen for genes that affect motor axon morphology [24] , we noticed that neuronal overexpression The molecular mechanisms that control axon outgrowth of Robo2 leads to a failure of larval stretch receptors, and guidance are closely related to those regulating cell known as chordotonal (Cho) organs, to assume their migration during development. This has been shown proper lateral positions and dendritic orientations within genetically by the fact that several classes of guidance abdominal segments. molecules have been characterized for mutant phenoTo determine the origins of this phenotype, we obtypes that affect both axon pathfinding and cell migra- to Slit and presents it to Robo receptors on Cho neurons, thus preventing them from migrating. We also present evidence that homeotic genes may control the segmentspecific morphologies of Cho sense organs through retended dendrite and several support cells. These include the scolopale, which ensheathes the dendrite, and the pression of Robo2 expression in the abdominal VM. cap and ligament cells, which attach the organ to the ectoderm (diagram in Figure 3A ). 1A and 2A) . Thoracic dCh3s and the posterior part of the abdominal lCh5 clusters are serially homoloin Figure 1) consists of a neuron with a prominent ex- Figure 2J . b Similar to any of the defects shown in Figure 2J . c Thoracic segments were unaffected unless specified otherwise. Figure 6A ).
online). Having shown that abdominal Cho organs do migrate Transformation Involves Blockage of Abdominal ventrally, we then simultaneously expressed Robo2 and Cho Organ Migration
EGFP from the ato-GAL4 driver and used live imaging to Cho sense organ precursors (SOPs) in the abdomen and visualize Cho organs in these embryos. Since ato::robo2 the thorax begin their development at similar dorsovencauses lCh5 transformation with a penetrance of ‫%03ف‬ tral positions, although the abdominal SOPs are slightly (Table 1) that it may signal in trans to prevent their migration.
Consistent with this, ectopic expression of Robo2 in the These results show that Robo2 can prevent migration and thus induce transformation when it is expressed abdominal VM blocks ventral migration of abdominal Cho organs (Figure 5). either in cis or in trans to Robo receptors in Cho neurons (i.e., in Cho neurons themselves [cis] or in the apposed To show that Robo2 expression in the VM is required for blockage of thoracic Cho organ migration in wild-VM [trans]).
Interestingly, abdominal-to-thoracic Cho organ transtype embryos, we used the Commissureless (Comm) protein to knock out Robo family proteins in a tissueformations very similar to those produced by Robo2 overexpression are also seen in embryos bearing mutaspecific manner. Comm causes diversion of Robos to a degradative pathway and prevents them from signaling tions in the homeotic gene homothorax (hth) ( Figure 5G ) [ Table 2 ). 4 and 6B; Table 2 
Control of Chordotonal Organ Migration
The UAS-robo2⌬cyto myc construct contains the endogenous amino by Homeotic Genes acid sequence KRKHM immediately C-terminal to the transmemMutations in the genes encoding the homeodomain probrane domain, followed by a myc-tag. cis (Cho neuronal) rescue of the robo, robo2 thoracic migration phenotype was done by crossing teins Hth, Extradenticle (Exd), and Abd-A produce ab-
